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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide film-forming compositions which are useful as the 
interlaminar insulating films in semiconductor elements and the like and excel in dielectric 
properties and water absorption properties and can obtain films with voids of small size and a 
reduced density and furthermore, excel in storage stability. 

SOLUTION: The film-forming compositions comprise (A) a hydrolyzate condensate obtained by 
hydrolyzing at least one silane compound selected from the group consisting of (1) a compound 
represented by the formula: RaSi(OR1)4-a, (2)a compound represented by the formula: Si(OR2) 
4, and (3) a compound represented by the formula: R3b(R40)3-bSi~(R7)d-Si(OR5)3-cR6c in the 
presence of an alkali catalyst and condensing the hydrolyzate and (B) an organic compound 
having a boiling point or a decomposition temperature of 250-450° C. 
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yx^y-1, 1, 3, 3 - 7T h ^x^-iUS/S/tt + U" 

50 1, 3-^7xyty-l ( 1, 3, 3-T^h^x 
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^Vi>>n+1f l, + 1, 3, 

3-f~h?y x.^)l^->u^^>, 1, 

- 1 , 1, 3, 3 ^7x^^>Ptt>, 1, 

l, 3, 3 -f-b^y 

[0016] Cfth<0*>%. -s+^y h*5^^0*tf 

^**xb+s^$yu^-y->, 1.1.3. 3 -r 

h7^F+^-l, 3~W^Jk»PW>, 1, 
1, 3, 3 -f* h^x h**y- 1 , 

*tf>. 1, 1, 3, 3-fh7^ h*^y- 1 , 3-Jy 

y x.~)Wi/U*c'V'Zs % 1, + 1, 
3, 3 h^y ^;U^^n+1f 1, 

3 -v^ h^v- 1 , 1, 3, 3-7-1-77^^^ 
1, 3-^xh^y- 1 , 1, 3, 3~7"h 

[00 17] J/c, -iS(3) tctew, d#O0!>{t 

x^^V^^^>, 1, 1. 1, 
b*is~ 2 1 , 

2 S^ris- 2 

1,2,2 --<>^ h^^- 2 
1,1,1,2,2 --<>£x h + 
1, 1 , 1 , 2, 2 -*^>£ 
x^iy^X 1, 1, 1, 2, 2 
- 2 -7 ^xjU^^X 1, 1, 

2 - -^>^7^y + >'- 2 - ? xx;l/ 
1,2,2 h*Jy- 1.2- 

1 

1, 2-^^7^;b^^ 

- 1 , 2 
-t" h + ^>- 1 , 2 

1, 2, 2-f Hxh + y-l 
>, 1 , 1 , 2, 2-fh77 
t^Vv^^X 1, 1, 2. 2 -?-Y*jM 1 , 

xx;U>;»^> s 1, 1, 2, 2-f 
*i/-l, 2 -^x^^, 1, 1. 2. 2~ 
fH7x^y-l ( 2 -S/? xx;vey^x 1, 
1. 2 - h'J^ h + 2, Z-MJ^W^y^ 

> t 1, 1, 2-hyxh+i/-l, 2, 
;l^>5>, 1, 1, 2-h'J7x7^>-i, 2, 2 
-MJ^W> ; y7> > 1, 1, 2 - hVJ h*is- 
1. 2, 2 - V , JX7 c -;Ui>>>^>. , l, l, 2-MJ 

2, E-h'ix^Jl/yy^y, , 1, 
1, 2-hU7*y*^-l. 2, 2-F'Jx^jby-y 
, 1, 1, 2-h»;yh*^-l ( 2, 2-h'J 
7^x;b^^^>, 1,1, 2~h'Jxh+y-l ! 
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2, 2-h'J7x-;k»^> i , 1, 1, 2- 
x^ty-l, 2, 2-hy7x^i/y7>, 

h^>- i , i , 2, 2 -7^; 

1, 2-yxKy-l, 1, 2, 2-^h^y^ 
Jl*sis5>. l, 2 ->>:7xX + :>- 1 . 1, 2, 2- 
rh^^U^V^^ 1, 2-^Ky-l, 1, 
2, 2-f h7X^;^y7>, 1, 2-^x^y- 

1, 1, 2, 2 -T" h ?^?)lisis?y, 1, 2-$y? 
x^^v- 1 , 1, 2, 2 -f* h^x^;l/S>>^>, 

10 1, 2-i?-rf h*^- 1, 1. 2, 2 -7- H:7*7xx;u 
1, 2-yxF^y-l, 1. 2, 2-f F 
<5:7 x-^y^V, 1, 2 ~V>V y^i/- \ t 1, 

2, 2 -ir h ^^i^^yfti'imciASt 

1, 1, 2, 2-f F7^h 
*^-l, Z-isstf-frVUzrls, 1, 1, 2, 2-r 
F7X^y-l ( 2 "> J y^;L'^>'7>, 1, 1, 
2, 2 -7=- h^^ h^^- 1 . 2 -^:7xx;l,^>^ 
20 1. 2-y^h^v—l, 1, 2, 2-f-h^-rf* 
;l^>5>, 1, 2-yx^y-l, 1, 2, 2 - r 
h^*;US^>^>, 1. 2-^h+f-l, 1, 
2, 2-f h77xxj^>7>, 1, 2-^xF + y 
-1. 1, 2, 2-fF77x^y7>^i^ » 

[0 0 1 9] 3 H»^; (3) &C*sl»T, R 7 *i- 

(CH a ) n -T*3ft4*©{fc£4Jl4LTtt, 
(F'J^ htyy'JJM ^^>, t'X (F'Jx^yy 

yno ^ tx ( m; -n y;io ^ 

30 t'X (h'J - i -7'a^ + y^'JJb) ^^>, fc* 

x (F'j-n - ^h+->^yju) y t\x ( h y - 

sec-7'K \) )l) M $ >, ex ( h y - t - ^ 
l. 2-trx ( h h*f ^ 
x£>, l, 2-t7(MJxF+yy'J^)x 
1, 2-tX (h'J-n-^^+yy'jiH x 
£>. 1, 2 - b'X ( h "J ~ i -y'Vit^i^^V )l) x 
1. 2-^ (hy-n-^h+^'j^) xjr 
1, 2-t7 (h'J-sec-7'> + yy'J;b) x 
1, 2 - trx ( h y - t -:7>*^>y;u) x# 
40 >. i - htw^yyw - i - ( h yy h 
*>->y;u) ^£>, l- (yxKwfJk>'jjW 

-1- (h'Jx^yyy^) ^^y. 1 - (^~n - 
^p^*^^^;^>y;l/) - l - (h'j-n-^a#* 
^>yjlO y£>, i - (>>- i -yu^^v^^jy^ 
ynO - 1 - ( h y - i ~^'nrj<+^>>y;u) ^^>. 
l - (sy-n-^h+^-rf^t/yji/) - l - ( b y - 
n-7'Kyy'J^) l-(J/-sec-^h 
^ty^^;U5yy Jl/) -1- (by - sec -^h+iy^y 

y;i/) l- t h^^^^ju^y;u) 

so -I - (h»;-t-^F+^>y;i/) ^^>, i-(*y 
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M h*W*;l^> i ; )V) -2 - ( V h^rUUVfr) 

x£>, i - y;io - 2 - ( h »; 

xh^»'JJWx^>, l- (Sy- n-:/ia#*W 
^^>"j;i/) -2 - ( h »;-n -^a>F*2^yjiO x 
1- (i/- i -ya^i/y^;k>'jji/) - 2 - 
(h'J-i-^P^+y^'Ji^x^x l-(^-n 

^yn/) x£>. 1 - ($y- s e c 

y;io - 2- (by - sec -^h+^y no x£ 

1 - (is- t ~7 ^^^^>'Jil/) - 2 - ( h 10 
»;-t-^h*^>'JWx*> t b'X (^hfW 
^i/y';;b) y£>, bx (^h + wf^'jjH 

^£> 4 bX (^-n-^Ptf+W^^UJl/) ^£ 

>, bx (*✓- i -y'atfJrZ/j *)l>lsV )l) 

bX (*/- n - ^ b'X 

(*y- sec -yh+W^k>'JJl/) ^£>, b'X 

t -^h^^^^JUe>y ;b) ^ £> t 1, 2-tT 
X (yyKv^?J^>'iiH x^>. 1, 2-b'X 

(^KW^'Jil') x£> 4 1, 2-tX (is 
-n -^P^+^^;I/S/'JJI/) x£>, l, 2-bX 20 

(t^- i -:/p#*w^;ue>yju) x#>, 1,2- 

-bx s e c x£> N 

>. l, 2 -b'x ( h y ^ h + >->y;u) 

l, 2 -bx ( h yx h*i/zs*))\,) ^>-tf>, l, 2 

~b'X (by - n-^dsj<*^^yjl/) ^>-t2>, 1 , 

2 - t'X ( h y - i - r/atf+i'Syy ^>-tf>, 

l, ( h y - n -^h*v^y ;i/> 

1 , 2-fcr^(hy-sec - 7 V y ;U) ^>tf 30 

>, 1, (F'J-t-7htyy'JJb)<>'l2 

> k 1, 3-tX (F'jy h^yy'JJW ^y-fey. 

1, 3 - b7 ( h y x h*iy$yy;U) ^>-fcf>, 1, 3 

- b X ( h y - n - :/P#**y-> y JU) -^>^>, 1 . 

3 - bX ( h y - i - 7°P^y^ ! J^) -^>*fe'>, 
1, 3 -bX ( h y - n-zfV*->isV>l) "<>-fc:>, 
1, 3 - bX ( h y - s e c - y h^yy'J ;U) ^>-fer 

1 , 3-t7 (F'J-t-7> y ;l/> 

>, 1, 4 - bX ( h yy Y^istsi) ;y) ^>if>, 
1, 4 -b'X ( h yx h^yy'J^) ^>iz>, 1 , 4 40 
(h'J-n-^PW^'JjW ^y^'y, 1, 

4 - bx ( h y - i -^P^^>y;b) ^>^>, 

1. 4~bX ( hy-n-7>+^y"JJb) ^>if>, 
1, 4-bfX (hy-sec-^htyvy;b) 

i , 4-t'x (F y - t - ? h * y ;u) "*>Hz 

[0020] cft*><D5% t b'x (hyy htyvy 
)V) fx (hyxhtt/^yjw ^^>, i, 

2 - bx ( h y ^ h^^^y ;w x£>, i, 2-b*x 
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ju^y;u) - i - ( h h+->^yy;u) > £>. 1- 

(Jyxh+^^l/i^yjl/) - 1 - (h'jxh^y^y 

^£>, 1 - (y>y h^>^*;l^>y;U) - 2 - 
(h'Jy F^yy'JJW x^> v 1- (yx^y^f 

)iisV)V) - 2 - ( h y x h^^vyjb) x#>, bx 
b^>^ M tx (^xh^^ 

;U*yiJJU) x£>, 1, 2 ~b*X (*yx h+W*;^ 
yji/) x#>, i, 2 -bx ( h y^ ^ 
>42>, l, 2 -b'X ( v yx h+v'^y ;u) 
> s i, 3 - bx ( h yy h+i/s^y )i) ^>H2>, 

1, 3-b^X ( |-yx b**sUV)l>) ^>42'>, 1, 4 
-f X(F'jyh + yyy^) ^y-^y, 1, 4-bX 

( h yx h*wy;u) ^>^>«ci***f* L/t»«i L 
[0021] **w«:*5C»r, (A) ^^r^-r^fb 

( 1 ) - ( 3 ) t LtB, ±Kffc^ft ( 1 ) . 
(2 ) *jJ:^ ( 3) © l«tb< B2«Jl±*«t»*C 

[00221 4*, ±K (A) tt#*«tt-r*ffc£«l 
( 1 ) - ( 3 ) 0»36ie>«tfnfc^tt < i 1 «©f ^ 

2 o-k. r 4 o-s^jc^R 5 o-aoMi^a 

fcD, 5-50 ^^©MfflC * 5 C i 0 < , 7- 

3 o*jK7)*ftJ!nA4ci*5#cc»* assprs* 

5 ;u J: 0 c ^»^« . <b 

[0023] r)vt) yM« ; *^b^o (A> m^mmm 
^zmmrzicmbxte, ±m<t&m ( 1 > - o > 

*BMt^y^A, *BMfc'*y^A, *nffc*jut^5A& 

xtf , y^/^^r^y, x^y^r$>, 7 e p;sy 
-;UT^>, x-;l/T ^ N-^^;y^^x-;y 
T5>, N ~x^;l/^ ^y-JUT ^ N-^at'W 
V-Jb7;>, N-^iM^^-Jb7$y, N-^ 
^^x^y-^r^y, N-xfjbx^y-Jl7a>, 
N~ 7'P b°;yx^? s N - 7^;bx^y^;l/ 

T^>. N-^^7'P^V-;l/7;y, N-x^;U^ 
n^^y-;l/T 5 > % N - b^7'n^'/-;l/7 5 
N-yf-ny'u^s-Ji'T ^ N-yf Ji/7^y^^ 
7^X N-x^;l/^^y-;br ^ N-^Pt^^ 
^/^7>>, N-^Jb^^y-^^y. N, N 
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-VJ^frM £ y-)VT ^ N, N-^x^;l^£y 

N, N-^W*-/-;l/7 5>, N, N-^-rf*^ 
x^y-JUTw, N, N-^x^JUx.^y-;l/T S 
> v N, N-y^Pb'Jl/i^y-iir^^ N, N - 1> 
^;l/X$y-Jl/7;>, N. N-S^y^JU^P^"^- 
^7 5>, N. N-S/i^P^V-;br5>. N, 

^D^V-^TS^, N, N-y^fj^^y-^ra 

N, N-^^^/^TS^ N, N-^7 e 10 
Pt s W^-;P7 5> 4 N. N - l^^^JVzf^ s—)l> 

^ £y-;UTS N-T'nDI/^ £v*-;i/T^> k 
N-^^jUv?^ — ;UT5>. N-^Jt/^x^y- 
JUTS>, N-ifi^x^-il/r^, N-7'Pb 
Jl^Iyx£ y — JUT 5 >, N ~ 7^)L>zsjl $is~-)1>T * 
>, N-^^^^^pAy-Jl/T^, N-x^n^:/ 

N Jl/^n^V- jut 3 > t N-^^Jl^:/ 
^?>-;l/T^>, N - X-f-Jlis'J 5 s-JlT * >, N- 20 
t;;i/^^^ y-;ur ^ N -7*}\/is7& ju 

T^>. N- (7;/^^i) ^^^7;>, N- 
(7^^^) X^-^7;X N- (T*^* 
JU) 7'p^V^jl/7$>, N- (TS^^JU) 
-;l/T5>, N- (7;/x^^) ^^?y-;UT5>, 
N- (7^x^) x£y-;UT^>, N- (T^y* 
x^jU) ^nySy-;UT^>, N- (7^ifW ? 
£y-;UT^>, N~ (7^7'nt*Jl/) ^£y-;UT 
N~ (7^7 1 nb"Jb) x£y-jUT^>, N- 
(7^/7^1:'^) :/pvS^-JUT5 N~ (T^S 30 

7'Pt e ;i/) 7'^7-;b7^>, N- (r 5. sy ?)i) * 

$S-)ITZ>, N- (7^7'^)l^^7; 

N- (7 5-/^JH ^HAV-^iy, N- 
(7^W) :/£y-;UTw, y F + y^»7 
S >. M F+^x^-JUT ^ X y F^y^ab^? 
>, -rf F JUTS X^WW;> ( X 

h^yx^75> ( xh+y7"at a il/7^>, 
y7^^7;>, 7'd^W^Jl/7;>, ?*P;*^> 

*7>;uT * >, 7l+y^^^7^y, 'T'F+^X^JU 40 

T^>. ^F + t^ufcTJUTSx ^Ky^7$ 
> v ^JUTSX ifil7;> 1 7'Pf;l/7;>, 
^JUTS>, N, N-yyW^> ( N, N - yx^ 
JUTS>, N, N-i>:/Pb e JUT N , N-^:/* 

;UT$>, F'jy W5>, F Ux^jUT 5 >. F V 

b';UT 5 h'J^;l/7 5>. f-h^^;i/T> 
^tx^A^^ Fn+it-f F\ f- F 7Xf;i/7>^x^ a 

FpW F\ t* F^^'p W^x^An^f F 
P^lt-Y F\ r h77^7>^r.^A^>f Foft^ 
F\ r F U>t>T 5 f ^x^jl/x^- 50 
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U>^T^>, -r F 7 7 t Pt , Jbx^l/>^7 ^ F 
7^^x^l/>i/7 5> ( >^ *JUT 5 yyW75 
> v ^f;l'7^xf;b7 5> < ^JUT 5 s?°U\i)l> 
T5>, yWV^7?>, x?ib7^^^ 
;UT^>, x?*JUT S yxfjl/7 5 >. x?-Jb7^7 e 
Ub'jI/7;>, x?-JUT 5 S^f-Mr * >. ^Pb'Jl/7 
5 -'-rf^-JUTS r/ufcVl'T * ^x^JUT5 
bVUT 5 y 7'p b'JUT 5 *y*°P t*;UT 5 yy ^-)VT s 
:7^JUT S SJ^JlT * >, ^^7 5^x^1/7 
y 5 7 7*0^^7 5 7^;b7^7> 

;l/7 5>, t*»J^>, fc'P— jU. b*-^5^>, b 4 P'J^ 
b'^y^>, b'^i/x ^ju*>;> s y^ju-*;u* 
^T^fb^>^P^^^>, y7f^^a^t 

[0 02 4] ±IBT;U^7 UMtttOffimBU. 

(I ) — (3) ^R 1 O-S, R 2 0~S, R 4 O - 

m*$£z?R> o-»r*3tis»o«*i*ji/CcatL 
r, aft* o, ooooi-o. 5^e;u, »^u<ti 

0. 0 0 0 0 5-0. 1^;U^*?> C T;u^'Jftil«<Z)fl6 
[0 0 2 5 ] CCO^^iCUTffetl^ (A) 

ffiocisaa^^Tir, j?*l<«5^i. oo 

077, 3^CC»*C< til 07J-9 0 07? , #CC*?^ L 
<«2 0^8 0 0^r*a fl 5S*STit 
WS4Wft**«»6tittC»»^#>*»J, 1. 0 0 

o7J£o*£u*§^b, ^iecD^-tt^®T*r^Js^^ 

■IK (TEM) KJ;9*i8S*iS B 

[0 02 6] (A) JESUJ*, Sfl^i^Jljn*^ 

)!Bf^!«Cj*»Lfct#{C, {k^«» (2) {b^ft 

( 1 ) - (3) OMMtp, 5-7 511%, ^L<» 

10-7011%, s6tc»*K«i 5-7 omm% 

T&& 0 ttc, {t^m (1) fc±tf/*fctt (3) B, 
ffc^W ( 1 ) - (3) <Z»NHt4i. 9 5-2 511%, » 
*L<»9 0-3 0«Jt%, 3 6W?$L<B85-3 
OM%r#>6 0 >fb^®J (2) <t^ft ( 1 ) - 

( 1 ) - (3 ) tpCDR 1 0-«, R J O-S, R 4 O 
-S&cfc^R 5 O-i3W10 0%JH*mtSiOH 
SittO, ^6ic^cI^LtyP^>»gi^o 
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m9<D#m&m&&£vmtiz<Dv. it&m < 1 ) *s<t 
Mt^tt (2) cD»n*^ffl^r * zcttm&b 

IK 

[ 0 0 2 7 ] 3 (A ) flP^WS^ttrtt, ft£ 

«J ( 1 ) - ( 3 ) <D»*6»itlfc4>tt< £ 1 «CD^> 

T*£57J-1. 0 0 0»tftf#, ^cof^. ffi^CD 
PH%7 KJTKSfflET SCiW*lU pH^HIT 

CDp HIHBW*«ttI'r43ErS, 

©-/ *>*IWI*IBK J; 5 , fMW^r;^ >; MB* 

[0 0 2 8] ccr\ ±iapHW^fijior«, Mm 
sl wn. km. 7 y>« v >^»?»& 

-fe'^»K, ma^m, s&wt. yy* hwt. r^* 

p-t s p-h;bx>* 

^u>H *;1/*>8L ^^SL :7-?;bBL £>x> 

[0 0 2 9 ] ±iEpHBKffKcJ:a«J5Bft<DpH«, 7 
«T\ *f* L< « 1-6 CCHBI3 ns. C(E>J;Mc, flp 
^MI^t^iiT^^i 1 !^ 5 7?- 1 , 0 0 OJ3 t 
& btc<Di5, ±f E p H MSffltC <fc 0 ±l2iSHf*KC p H * 

±f4il^«ft**sf#6ns„ p HIHB»jO«m««, 
«Ji6ft(DpH3&sjjaiSHrtift4«r*0, -ecDffi^S 

[0 0 3 0] (B) fiMfe^ 

( B ) fcttflAWftR** 250-450 °C 

#y t>m-y f, *j<tiy (^#) r # y^s^ 

[0031] CCD^^, (B) ffiMWS^'Ji- 

yT^*u>^U3-JWfc-&*j**tf4c iswrs, M 
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#yxfi/>^y3-;K ^'J7'pt'i/>^'j3 
>yyn-;k #y*^>£y^u>^'y ^-;k ^y^ 

y ^nt'i/v^ y 3 — ;p^p ? ^^s^ijv-, #yx^ 
u>^y n-;i/-4< y f- h ^ u>y y n-ji/^a ^ 

>^y n-;b-^y x^u>yy ^-;u^p ? ^n** y 
v-, tecfc^CD^Jl/X-fvk x^;l/x — T^k 7' 

b Crisis y ;Ux — f*;k h y ^n^^^t^ y Jlx-f 

;k h y y H*^> y;i/-*^x-f\>k h yx 
^y;i/^;Ux-7-;k 2 - h y ^ h^>-> y^x^ 
x— f\>k 2 - h y x h+WJ ;^^Jl/X-fik 3 

- h y ^ h^^^y^^'nbvi/x-f ;k 3 - h yx h 
y t;l/x —f-ji/ft # y x^ u > 

d/y ^-;L/^y^>^;i'X— f-;l/, #yx^u>^ij n 
-Wy^+v;bx-r;k #'Jxf l/>^ y 
y--<^>;l/X-^b, !^'Jx^ L/>yj3-jRyt^ 
20 ^;l/x-^jl/ k *yx*u>y»;3-w>'y^n- 
f*;l/ t ^ y x^ u> y 'j3-Myf*x;i/x-*fJk 
^'Jxf u>^yn-;Ky)>f^^^i-fik # 
yxfU>yj3-;^ Ff^x;i/x-*f;k spyx 
^U>^y a — iU^y h y f"^7xjux— ^'Jxf 
U > ^ y p-j^yf h ^r^x^x-T^k *'Jx^ 
U>^y n-Jb^y«-<>^7 :r ^x;i/X-^;I/ > ^yx? 
U>^U rJ-jU^ey^^-y-^^x^x-T^;!/, ^'Jxf 

U>^y 3-^/^^j7f^x;l/x-f;k ^'Jx^- 
30 l/>^' l JP-Wyytf*^Jl'X-"7'ik I'jxf L/ 
> ^ y — -y-x;Ux — ^'Jxf 
>Jn>-;^7^xntx^x^fJk ^'Jxf u>^'j 

^-i^ypp^^x-^k Ji<yx^u>^yn- 

h y ^ifx;i/x-^;i/, ^< y x ^ u> ^ y 
^/r h ^n-y-x;i,x-^;l/, jj< y x^ U> n -ju 
^y^>£r3-^x;l/X-T^k sj<y x^U>^y n — 
^y^^^r7^x;l/x-^;l/, 4<yx^u>^yn-;b 
^y^7'^3ifx;l/x-fJk U>^y n-;U 

^yt^^Pfx^x-fJk **yx^u>^yn-;U 

40 y^-r3ifx;l/x— #yxf i/>^»j3-jK 
y h y 7 ^ > ^ xji/x - ^ j^cC i'o^ 'j x f i/> ^ y a 
-;ur;U^;Ux-^;US4dcfc^O^ ^^x^-f;k x 
3^x— 7 c Ot'iH-rik h yy h+^v'y^U 
x-fJk h y x h^Vt^yJl/x — -rJU, MJ^a^ 
>> V)Ux.--r)l^ Fyy h^^V'Ji^ ^;Px-f- 

F'JxK^^y^^x-rik 2-hy^h 
^->->y;Ux^;l-x--r;U t 2 - h y x h+>->yjl/x 
^;I/x-f Jk y jiy'a bVUx-f" 

3 - h y x h^V^y^^Pb^x^fj^i'O^ 

50 yx^U>^y ^J-;UTil'+Jl/X-^JUi|ai(* ; 
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[0 0 3 2] ^Vx^u>^'j3^;^y- p -jf-j], 
7x^x-f^ stfyx^u^^y n-iU-ty-p - 

- p -7 4 PtfJl/7i^l/i- ^Jk sj*yx^u>yy 3 
-~;l^y - p - :?>;i/:7xxjux~f-;k ^'jxf i/> 
#y 3-;U^y - P xx;Ux--r;k ^ »; 
x^ u> # 1/ 3 — ;l/^ry- p -'s+syju:? x^Jbx-r 
;k #y x^u>>/y nwl^y- p --^^i,? * x 
;l/x-^;k ^»;x^u>^i;n-;l/^^- p 

*x;i/x--r;k ^'Jxf u>^y p-JU^y- p 

y_ p - ^^^L;t/^ x ^;l/x^f ^'Jx^l/>yij 
p -^>^^^-;l/7 ;*x;ux — -rMk #y 
x?l/>^'j3-;Ky - p - Ff*^7x^jH- 
•5\>k jjojxf l/>^ij3-;^y - p - h *) 7*11^)1 

r h ^7-iI/7j:x;i/x^f;k ^ y x?- u>^y 3 

- - p -•^>^f ; ^^;l/y xxjbx^ rJk #y 
X^U>^y :3-;l^y - p - ^.^tf ^xjb7 ^x;l/ 
x— r^k * , 'JxfL^>^'j3-^y- P -^zfZ?* 
#x;l/:7 xx;t/x — f Jk sj<y x^u>^ y — j^y 

- p -tf £ ^zf^^x;!/^ x x;Ux — r*;k ?J< ijxf U > 
yy - p - /tf^x;l/7 i^;H-r;k 
!i<'Jx^U>^ya-;Ry- p - j aV~)l>y 
x— f Jk #yx^u>^ f y P -^xrniJ- 
x;l/7xx;l/X-f;W ^''jxf U> ^ U :s — Jb-fc y - 
p- F3ifx;l/7xx;l/x-f # U x?- U> ^y a 
-My-p- hij3fxj|/7xx;l/X-rJk ^'Jx 
^ U > ^ y - p - T* h 73^Jb7^il/i 
~^tt£©#yx*u>yy n-ji,- p 
xxjbx-"T^ifcJ;W(Dy^;lx-fJk x^Jl/x 
— r*;k :/p bVt/x-rJk F'J^h+^^';;l/X-f 
Jk h y x h + v'v' y ;bx-*r;k h y^a^+^u 
jbx-fvk h yy h ;uy ^;l/x-f;k h y 
x h^yvy^y^ji/x^fik. 2 - h y y h + y 

;bx^x-f;l/, 2-h'Jx h^>>^y;l/x^;bx- 
-r'k 3 - h y y h+t<->y ^7'Pt>x-7*;k 3 - 

h y x h^->vy;i/^*nb*;Ux-f*JU^^cD^y x^u 
>^yr3-;b- p ~r;i/*;u^xxji/x-^ji/St2»* ; 

[0 0 3 3] ^Vx^l/>^yn^;Ky-\>3?>ix 
X-r;k 5j<yx^u>>/y ^-^^ey-^-y^^xXf- 
;k ^y x^b>^y n-;l^y^?'£>a$x;*7*>k 
* y x^ u > f y n - y * 2 £ ygx^f^k ^ y 
x^U>^Va-;K/yt>gxxfJk #yx^u 
> ^ yf^ >8xx f-;k # y x ^ u > # y 

3-jRy^>f*>ixxfib, ^yx^u>^yn 
-;U*y Ff^^xxf-Jk Jj<yx^u>^y 

^^Mjf^>ixxfJk ^yx^uy^yn-w 

/fh7f^>ixxf;k ^y^l/>^'j3-M 
/^>^f 7^>lxxf Jk #yi7 t l/>^'j3-;l/t 
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^^f*>Sxxfik *yx?k>^y3-M 

^t^f^>lx^fik ^yx^Lx>yy n-;l/^r 
^^tf^>ixxfik ^Vx^l/>^»J3-W/ 
-f ntJ->»xxf-;k * t yx^i/>^'j3-iRy^ 
n-y->@$xx-r>>k y x^u>^y ;u^y fx? 
>8£xx~r;k #yxfk>yy n-;u^y h y n-y-> 
Btx*f-Jk jJ<yx^U>^y h^nif > 

^xXfJk ^ yx3^U>yy :3-;U^y-<>£nlf > 
io B$xx-r;k # yx*u>yy a-ju-ty^tJ-ra-y- > 
ixxf;k ?J<yx^i/>yy ;bJ&y^^5mif> 
ixXfJk ^ , Jx7 c k>^y :^-;U^y^^^r3-^> 

x^fJV, iKy x^u>^/y n-;i^ey h y rn>£> 

<fc^*<£>y *;l/x— :r;k x^Jl/x-r;k 
t/pbUl/X-fJk h yy H + SxS^y Jkx-f*;k h y 

xFt^>y^x-t;k h y ■yp^vs/yji/x-f' 
;k h y > h + ^y;uy ^Ji/x— h yx f>**/ 
20 ->y ;W^;1/X-t*JI\ F+^'J^x^Jl/ 
x-rJk 2-F'Jxh+WJil/x^x^fik 3 
- h y y h+WJ^7°Pt^x-f;k 3-F'Jxh 
* > is y ;k tVU x - iCD^ y x ^ u > ^ y r3 
-;ur;u+ju®exx ^;k^«^^ dfi^tf & c <h 

€> D CftfcCDtfyx-f-iUtt, li«t*5^»21 

[0 0 3 4] ?J<yx-^;KDGPCffiCCj:SM«¥ia» 
T-aB, 300-300, OOO, Sf*C/<»3 

0 0-2 0 0, 00 0, fiftcffil<«3 0 0-10 

30 o, ooor*5. 

[0 0 3 5]Jfc (B) fiEMMt6*yxXrJb 

^y*^n^*h>, tfytr^ps* ^ 
yx^u>^^^u-h, jj<yx^u>vp^- *s 
yx^u>x^^-f t ^yx^u>^y^u-h. 
#yx^u>r^-h, ^yx^uytvu-F, jj< 

'Jxfk>^k- ^•Jx^l/>T€7-h 1 * u y 

40 'J^Pf|/>7D*-h, ^<y 7"Ph^>X^^ 

k #y^ , atru>yy4f jpy^pfc'i/^r^ 
K ^y ^pfu^bv *y^Pti/>x 
^u-k ^y^Pt'i/VT^-h, ^y^at'i/> 
■fe^^r-b. #y^*u>***u- k *y^^u> 
vp^-k ^y ^>u>x^v'^- k #y^^u> 
^y*u-h, sj<y^^u>T^- ^y^^u> 
tvk^h, ^<y^^u>x^p-h, d<y^u>r 

•fe^-h, j^y^U>42^-h, tfyrt + v^x^ 

so #y **^x^u>x^>*- h, 
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#y**v^x^u>t # y f, *y**s^x*u 

JUx~f-;k x^Jl/X^f;^ y°u 
bVUx-^;i/, h U y F^>5>y JUx-r*;!,, F yx F 
^>:y y ;l/x-r^, F >J '/P#^^i/>j;l/x- fvk 
F ] ) J h + yy'JlMfil/X-fik F U X h^>i"J 
;M^^i>-f;k 2 - F F^^y^x^l/X- 
2-h'Jxh^^>'j;^f;l/x-f;k 3 - F 

F yx F + ^y ji/xxf*;U % F y ^n#*vs/y 
;HXfil/, F b Crisis*) JIM ^jyxxfvk F y 
x h+^^y;^^;i/x;*^;i/ 4 2 - F y ^ F+s^> y 
j[/x^;l/xxf;k 2 - h Ux F y ;Ux^;Uxx 
f-Jk 3 - F y ^ heists ij)i>y'a tf;bx;*f\>k 3- 
h r J x F ^ y y U ;l 7' q b" X f i^j: 'J 

xx ~r jut )i*)\s*-"r>immfaRmmm# yx^r 

[0 0 3 6] * 'J x X f JKDG P CffifC J; 
^H-ttt. 3 0 0-3 0 0, 0 0 0, »*L<«3 

00-2 0 0, 0 0 0, 0<U 300-10 

o, oo or* So 

[0 0 3 7] 26CC ( (B) fiR»*«flS'r4#U*-# 
F> # , Jh i ;^?U>*-#*-h l *'Jf F^^^U 

>*-#*-h. jj<y^>^y ^u>#-#*- F, ^ 

K * ;y **#^*u>#-#*- K ^yy 
:f y ^u>#-#'*- F, ^yf^^^i/>*-w- 
F, ji<y *+s/^x^u>*-#*- f, ^y-3, 6 

-^**5x:*£*>27-sF*- F, ^y-3, 6, 9- 
hy* + ^^yf^>*-^^F, s^y^ + ^^^D 

*'y ^£n^>#>*7-jj<*- 
F, #ys^^p^+u->*-aK*- h«c^oBiJtfi»i*y 

* — jJ<-* — h . fccfc^ecDy^;UxX7^k xfJbxx 
7 f Pt'il/XXfiK Fy^h+y^'J^xxf 
h ijx Ft^yjbxxfJK F y ^ 0 n^^^^y 
U^f-JK hyy F+:y^y ^yxx^vk h y 
x Ky>>'J;M?;l/X^f^k 2 - F y y F^yV'J 
;bx?)bx^fJk 2-h'Jx Kyy'Jil/x^x^ 
-r;k 3"FyyFt^> , J^7 , Pt , Jl'XXf^ 3- 
h y x f>+^^y;U^Pt*;Uxyx^;l/^icDBi)!»^y 
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[0 0 3 8 ] #>;*-*f*-»KOGPCffifcJ:*ll* 
fctfH 1 *^ ilft 300-3 00, 0 0 0, ifll< 
^3 0 0-2 0 0, 0 0 0, »{C»*L< «3 0 0- 1 

00,00 or*s 0 

[0 0 3 9] £6&C, (B) «»*i«t5#'J7>^ 

10 ^'J WJ^7>^^F7>fF, #'J7PX 

^7>^>f F'7^ F, ^'JX^VX7^7>^^F7 

^F, #y y^u* y y *r>'W y^a f\ s^yr^tr 

y ^T>>>W F7>f F\ #y fcV y y #T>'W F -yW 
F\ #yx^y v £T>;W F\ #'J7*7^3F 

*T»W h\ #y -fe^S"? ^7>a^ K^-Y F 

^<^ofl§ss^yr>^>r f ^-y f\ fc^-ecD^^u 

xXfik x^^x^fik ^PtXx^fik F y ^ 
F^yyy^x^f^k F V x F U ;l/XXf*;b. 
F y ^'P^^yy'J Jl/X^fJk F y ^ F^v^yn^ 
20 fJbxxr;k FyxF + ^>'j;M^x^fik 2 
- F y^ F^y^y^x^jl/xxfJk 2-F'JxF + 
S^y;Ux^xXT*j^ 3 - F y y F^^v'y^^'P 
b°;yxX~r;k 3 - F'Jx F + ^^'i^^P t>xXr 
;l/tt<!f©BlI^#y7>>W F^-/ FT^ + Juxxf^jy 

«a»#a:i'*i*ftf6*i4. ch&<z>#yr>'W f ^-y 

[0 0 4 0 ] * 6 yr>;W F^-Y KOGPCffiCCj:4* 
ilfif. 300-300, 0 0 0, 
30 0 < « 300-200, 000, W*Cjf * 0 < tt 3 0 0 

-loo, oo or&£ D 

[0 04 1 ] (B) f&^^mf&r^ T 

^y«i^ftiir^ ^y+^^x^jm. #y=j- 

y;u**^*M\ r^y;u», -rf*^y;m, ±ks« 
^ y jbBm^, ±IBWtt»*WSttc»r ^ y;i/»x^ 

[0042] ±8Etr«8»*WT-5r ^ y 

{##(J£br«k 2 - b FP + ^>x^7^ y F, 5y 

x^u>^yn-jur^y F, spyx^u>yy=i 

-;UT^yu-F, ^ F + ^xf U>yj3-^7^ 

y U — K ^F+^vx^uy^y^-^T^yu- 

F, x F^e>^x^u>^y n^ji,T^ y U-F, xF 
+ 5y^y x^uy^y ^ y F, 2-tFP 

^t/7'Pt°Jb7^ y U — K v^P b , l/>yj n-;l/T 

so ^yu-F, ^y^pbi/y^'y^-ji/T^yu-F, 
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m h+^^^n t:u>yy 3-ji7^ y F. ^F + 
2/#yypbfu>yy a-;uy ^ y u- h, x h^>y 
^atru>yy ^-;ur^ y f. x F+s^y^p 
b b > ^ y a-)lT>?Vl>-b . 2 - fW^x 
W^JU-F, 2 -^x^;ur ^ V U 

-F, N - fcx;l/fp i; b^t'Jyy, T^y 
)IT 5 F , N-^^;l/T>7 U;UT 5 H\ N, N-Sof* 
ji/T^U;i/T^ F\ N-y ^p-jUt^ y ;i/T * f\ ^ 
u->^;ut^ y u- F^i'My?^ y Fffi ; >>x 
^i/>y'j3-j^r^«ji/-h, #yx*-u>yy a io 
-n^y £ y u- h&i'co^r ^ y u- f$i ; 

cn^lt l«*fc«2«£l±*HI«FK:flBffl 

[0 04 3] iKirteSiWr * ^ * * U Jl'KStziWteD 
^{*«<5;Lrtt, 2-b FP^i/x^;M^^y 

F, ^x^u>^y3-Ji/-rf5r^yu-h, ^yx^u 
>^y y F> y h^^x^l/^yj 

n — rt^ £?y ^b + y*'iif 

^yu-h, x F+t^y x^u>^y y 20 

p b u> i/'j^HM * ^7 y ?l< y bu>^ 

■J^^W^^ y U- K y h+^Ptl/^^'Ja 
— £ # y h , y t* u>y y a — 

y F, x ht^7 4 Dt'u>^'fj p-;i^ 

#yu-K 2 -^»7^ /x^iM 2^ y 
F, 2 -^x^jut 5 yxfJM y k 

yn-TS F\ N f-frJ y ;UT ^ F\ N, N-i? 

^ F\ yy^jM £>?y u- F&^o-t^ £^y u 
- F3S ; ^x~f f y # y F> #y 

x^i/>^y3^^^^y u — f, ^7'ah'i/>^ 
'J^-iy^^'JU-K # y 7*P b u > ? y n - 
^ £ ^ y u- h & £<ov>m £ * y u - F ffl ; 

[0 044] ±iEWtBS^W3^^r^y^xx^ 

U-F. n-^Pt'^r^'JU-F, i so-^Pt^ 40 

r^yu-F, n-^w^yi/-F, iso-^ 

W^Vlz-F, sec-^;l/7^'Jl/-K ter 
-^;i/7fyu-F, r SJUT^y F, ^+^>Ji/ 

U-F. yx;|/T^yu-h, f^7^UU-h, F 
fW^yu-K fF^fy^^y P-F, ^ + 

•Ff^ji/y^y u— K t^^f^Ji/7^ yu-F, ^> 

^n^*2y;UT £ y U— F, 2 -x^;l>*%+^;UT£ y 
K 2 h^^x^;UT^ y F, 2-xF + 
yxf^r^'Ju-K 2-^F+^Pt^7^yi/ 50 
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— F , 2-xF+^^ab';b7^yi/-F, ^>^;bT 

^ y u— f, ^x^i/Wb'F-w^yu-F, ^x 

xxjbr^ y F, /-i^x^j^Jlh' h*-)l 
r^yu-K ^^^n^>f-xji/rj-+->x^-;ur^ y 
U— F* 7- F^b FP7JI/7 V)l7i> y u— F, 
;L-x;UT^ y U- F^i'^/T ^ 'J l/^FS; x^U 
>^y r3-;U^T^ 'J F, 1, 3-^U>yja 

-ju^r^yu-F, 1. 4-^i/>y»j3-;^7 
^yu-K ^^>^i/?yp^^7^yi/-F, 

1. 8-^+1f>yyrJ-^T^yu*-F, 2, 2- 
(4-7^yPt^7 , Pk'P + >'7a;Xjb) 
2, 2-t7(4-7^yn^xh+i/7xX 
;U) 7 , UA , >&i^7^yi/-FS; hyy^p-;!/ 
x^?> f y y k f y ^^p-^y 0 n^ o > f y 
r*yu— f, ^>^xy F-;i/F yr^y u— F 
«ci'<DF yr^y fs ; ^>^xyxy f-;ut-f 

7 T * y U - F tt i' CD 7" F ^ T ^ y U - F SI tt £ W 

6ti^> 0 ctie>», i«*fcB2«ti±*igRFtc«fflo 

[0 04 5] ±iaW«6»*^3ttC^*^y;UMxx^ 

£^yu-F k n - y'WJij y f, iso- 
^'atou^^^yu- f, n-^M^^'Jiz-F, 
i s 0 - ^ ^ y F , sec - ^? ^7 

yu-F, te r-^JM^^yi/-K T * 5? 

#yu— F, ^+^M^^yu-F, ^7 s f 
yu-F, t^f;M^^yi/-F, yxw^f^yu 
-F, fis)l> ji $9 y u~ F. Ff^M^^yu- 
F, rh7fVJM^^yu-F, ^4 1 l^T i >'JUy 

yi/-F, ^f'^^y ^^y f, ^^n^^t^ 

;uy ^^yi/-K 2 -x^i/^^;^ y 

F, 2-^ht^x^y^^yu-F^ 2-xF + y 

x^^yi/-F N 2-y K^7°pt'jM^^y 
u-F, 2-xh+^^Pt 4 ;M^?^yu-K 
;U-rf#£ y F, ^xxjv^jHi F-jM^^yi/- 
F, /xji/7xxjM^y^-K yxib7xxi^ 
;UbF->»U^^^y U-F, > ; >'^P^>r^;u^+>' 
x^jM^^y u^f, F ^ b Y-uyjly l ) )U 5? 9 

*y Fffl; x^u>^yp-^^^^y u-F, 
1, 3 - ^^U>y y %9 y F, 1. 4 

-^i/>^ynwi/^^^yu-h, 
yy a-Jbi/j* dtp y F, l, 6-^**>yya 
^^^^yu-F, 2, 2-t'x (4-^^^yp 
^->^x k^7x^h ^'p^o^i'o^y^^y u 
-F^S; F y^^p-;l/x^> F yxjr^y F, F 
y^^p-;i/7 s PA'> F y-rf*^ y btjitco F y ^ 
*^yu-Fatt£3S«»tf6ti*. cti6«, 

[0 04 6 ] *«wtc*jc^r, ^y+^^x^juai. ^ 
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tc*fLrii«5^%jy±. ft?*L<ttl 0^;U%« 
y * t> 1; ;|/», ±8BW*BS*WT ST * y Jl/MfNfft:* 

<££K±fawt£*£Wir sy £ * y ji*kbh«4^ 5 10 

S < 9 MBB*Sra<DHra*fi»BSW4 i L T » * U < % 
[0 04 7] *#6WfC*5lir, *) U U - h» 

Jbffir^yjWBL y£^y;nr r^y^s 

*;HM^^7-iiw r^y h y;u^i<D 
^g£fo^ h y;k y ^vtrxji,^ h>3tci'©^ttfp^ h 

[0 04 8] *#BWtcfci*r, ( M * ) r * y 

#©GPC^C<fcS^^Ji«, 1. 0 0 0-2 0 

0, ooo t »ii<»i, 000-50, 00 or* 

So 

[0 04 9] «±© (B) l«*S0*tt2«JtU 

16 (B) iMfflC^Cit, f9 6ft£&IRa>*K4ffi 

fccfcwsiiiiiiMfgliL/rWffl'C**. (B)fiS^© 30 

(a) ^ (^«*»)»af^«5afc») 1 0 
oitmati, a« % 1-80MS11, »*u<B5 
-6 5ii»r*5. iii»*itB ( wwtTtf 

[0 0 5 0] (C) jfgftg 
**W©«J|5flcffl«fiSW«, (A) «»*»J:tf (B) f& 

mats co »j«(c«)»*3fctt^iRLra*. c 

(D (C) ««iL.r«, T^n-j^jfflK, drh>*« 

$?*g<bLri<*. y£y-;k x£y-;k 

i n-:?£y-;k i-zffts 

— Jl\ sec-^^-ik t-:7*£y — ;k n--^> 
£y-;k i -^>£y-;k 2 -y^;U:/£y— ;k 
sec-^>3?^-ik t -^>£y-;k 3-yh^ 
2^£ry — ;k n-^*U"y — Jl\ 2-y^A"^>£y 

— s ec-^+f ^-ik 2 -x^;V:/£y — ;U S 
sec-^^-Jk ^y°$s— )l~3. n-*?$ 

y — Jk 2 -x^l/^^-ff y — Jk sec-^£y- 50 
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Jk n-^^TJ^-Jl/, 2, 6-^y^;U^\^'^y 
— ;b-4, n-f^y— ;k sec-^f^ri^ 
— ;k h y y ^Jl/yr.;l/T — jU v sec-7 u F-7-r : 
i^)lT)l^—)V, s e c -^^^^ey^TJk^— ;k 7 
x y — ;k >^ n^+if y — ;k y ^;k>^u^^U-y 
-;k 3, 3, /-Jk ^ 

[005 1 ] i?U>yy3-;k 1, 2-7'at^> 
^yn-Jk l. 3-^l/>^'j3-ik ^>£>^ 
*-)l,~2 t 4, 2 -^^;!/^>^>y^-;U- 2, 
4, *^*1J">^:t-Jl/-2, 5, "\:/£>^;t-;U- 
2, 4, 2 -x*;l^*1*->^:*-Jl/- 1 , 3, i^x^ 
^>^'j3-;k i/^Pt:i/>y»j3-;k h'Jxf b 
>^'j3-;k h'J7 s Pb'l/> y 'Jp- £ cD^lffiT 

;k x^l/>^'j3-j^yx^;H-rJk x^k> 
^y n-j!/^y y'u bVI/X — <f*;k x3*-k>^y n — 
^yy^Jl'X-^k X^U>y y 3— Jb^r-/^*S/Jl/ 
x— fvk x^i/>^'j3-My7i^;l/x-fjk 
x^ u> y a — ;i/^r y - 2 -x^;b7>Jl/X-fik 
^x^ix>^'j3-W/^f;l/X-r)k i^x^u> 
2/y 3-Myi^jVx-fJk 
^7 7°D t';l/x— i^x^ i/>yy3-;^>'^ 
;l/X — -r;b, i/x^l/>^'j3-W y^^->;l/X — t" 

7'Ptl/>y'Jp-;Ky^^Jbx-fJk 
l^>^'j3-Jl/^yx^l/X-fJk 7'Pt'U>^'J 
-)l^y ^pfjl/x-fik 7'p b'U>^y zi-ji^y 
y^;L/X — 7^;l/ 4 i/7 e P b»^"'J P-Jl/^y^ ^;Ux 
—r*;!/, ^*7'p t'U>^y 3-Myxfjbx-rJk 
y7Pt» y y ^ - Jl/^ 7 7'P t'Jl/x — i'©^ 
ar^^-^gP^x^T-;^^ ; & £S:*tfSCi*s 

[0 0 5 2] Ch?)7^-JKD5%, 
i - 7°P^v-;k n-7"^y-;U, i 
sec-y^y-Jk t-^^v— n--^>3? 
y — i-^>^y-;l/, 2 y — ;k s 
ec-^>^-ik t-^<>^y-;k, 3-^h + ^ 
-/£y-;k n y — 2-y^;U^>^y- 

s e c-^^t/-Jk 2 -xf;^^ y— ^ c 
Pt'L/>^»;n-;^yy^x-f;k 7* a b*U> ^ 
ija-il/^yxfjl/x-fik b'l/>^ y n-JU^e 
y^ptvux— f*;b, y°p bu>^y p-wy^jb 
x-^;l/4c^*iif* 

[0 0 5 3] h >^^i Ltd T-fe h >. ^ 
x^;l/^rh> k ^^^-n-^Pb'^^hy. 
n-^;l'^h>, i/xWF>, y^;b- i v ^ 
i^F>, y ^JU- n -^>^Jl/^r h >. X^JU-n - 
7'^j^h>, y n + h 1 - 



25 

2-^^y>, y ^;l/^>^n^\+ify > v 2, 4 
7*>*3>fc£<D&#>, 7-fe^;k7-t2 h 2, 

4 2, 4-"^:/£>^:t>. 3, 5 
-^*>^:*-> 1 2, 4-*9$>V>*> % 3, 5- 
^£>>^>, 2, 4-^^>t>^> > 3, 5-^^ 
>>^>, 5 - ^ ^Jb - 2 , 4 --M 1 * 2, 
2, 6, 6-f F7^^b~3, 5 -^7'5>is*ls> 
1, 1, 1, 5, 5, 5 -^Jc-y-y il^V - 2 , 4-"\ 10 

[0 05 4] 7 5 F^MiUrtt, K. N 

-^?WA7> F\ N, N-^W;l/AT^ 

75 F, F, N-y ^H/7-fe h75 h\ N. 

N-i/jt^JlT-te F7 5 K. N-x^;UT-b h75 F\ 
N, N-^x^y-fe h7 5 h\ N fcftf> 
75 F, N-^^l/fa>j F>, N-jM'S^jI/* y 20 
>. N-^h;i/5 Ji/b^ y^>, N-^;i/5;bt c n y *✓ 
> v N-T-fe^Jl^Jl/tfy:^ N-7-fe^Jl/b-^y^ 

7 5 KKftMB. l«*&(r*B2att±*R|l^«:flefflL 

-^'l/P7^ h ftBn b;k g^gg i -:/p b 

ftin -7^k mm 1 -?^;k Bisect 30 
3^k ifi&n -*<>*Jk SSIsec-^>^k SfcK 
3-^h^>:7^;k g^^^^^k ftB2-x 

ftB^?P-^*^k ^Jk^P^^k 

n-^x;k 7-fe hMM ?-;k 7"feFftax^;k g* 
Kx?u>^ij3-ji/^yy^jbx^fjk ttBfx^u 
> ^ n - y x * ;Ux -f-;k ftKt/x * k > ^ y 
n-;kfcy^;l/X-^;k »Bte*x^u>y y p-;l/ 
^yxfJl/i-f;!/, ftffi^xfl/>yij3-jl/^y- 
n-^^x-T-jk W7'afU>y'ja-Wy^ 40 
^ji^x-f ;k ftK^fi/>yi;3-wyx^x 
-T^k S^lt^P b U > ^ r J p -;k£ /7°P b;Ux- 7- 
Jk 9»^n f u> ^ ij 3 - y ^^^x-r 
8^ *7 C P b k > ^ y p - yyfibx-rik K®^ 
7'PbU>^U 3-j^yifj|/x-fJk i?StWt# } ) 
p-;k » F + ^hy^^-Jk ^Pb^>|Jx 
*;k T'ob't^n-^ik 7'Dt^>ii-7$ 
;k V.*^K^x?-;k ->A^H^-n -zf&fr, %m 
<*?>l> fL»x*;k «Jtn-:/*-;k ¥LHn-75 
;k vp^B^x^jk ?£;k^^^;k v^)\mx> so 
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x*;l/tt<t*s^tf6n4. C^6x^fJk«(t 1 
«*SC»B2«£l±*|SI^cttflaUTfcJ:^ B feUiCD 

(o««tt, i«**^tt2awjLb*»^Lr«ffl-i- 
[0056] %mmm>m%mmu. < a ) 

( 1 ) - (3) *JB*»«*Jcfc^/*fc 

(3) *«wsi*fcasi*K**yfcBjjB (o 

SB, TJU*y«ttKtt, SSicptc^asaibrfe^rfcJ: 

<>j:^o ccoKosiSfiaibTB, 0-100 
°a if*L<»i 5^9o°cr*s 0 

[0 0 5 7 ] ^<Dtt08Sttl« 

*^0S©iMWMi^cit Shtc (D) ttttJKCCJ: 
[0 0 5 8 ] ( D ) BlftWIfrc J: sa*»Hf »^» ; 

(d) mmmtc x *> m^mm^mu , <a) ataxm 
mr&it^m ( 1 ) - (3) <E>w*6a«ti3t4>tt< 4 

•i^imn^o &*>\ ±ib (D) «»*«j«r* 

fb^ft (1)^(3) C0W*i6a«tl&5l>* <ifcll 

r 2 o~m, r 4 o-a^dcfc^R 5 o mmm 1 

^/c^ 0. 2 5-5^;KD**mi^Ci^*f* 
0. 3^-3*Jl/0**ttI*4C<!:3WWK:»3! U 
aSJP"TS?fc<DM^0. 2 5- 5^r;UCD*EHrt*C*)tl 

«¥*5J:WNI^fij£*OjJ<y v-o#fUi^^Mt©K*ifc 

IB (A) a*^«M^»©W»OlHiCffll4 6*i4C:4(D 

(S)^(DR 1 O-*. R 2 O-S, R 4 0-S*5ct^ 

R 5 o-lri^n^satll *r;Wc*tLT, iiS. 

0. 00001—0. 5^;i/, if*u<«0. 0000 
5-0. i^;ur*^> 0 Btt«t©«ffl**s±lB«Hrtr 

[0059] c<Dcfc^tcbrf#6ns (d) mfcftmm 

^ft^Bt GPC (flgjf*. tttt. *«SLSW3£) 
atCJ:§lif^lt\ »$U<B5 0 0-3 0 
7J, S<MC*f$ L< |J7 0 0-2 07}\ «pCCifSSL<« 

1, 0 0 0-1 077r&£ o 5 0 0*itU ^lico^j 
— 14^fiTTS»^*s*0, 3 0^<fct)**C*tt| 

nil Bfas^tswf 6ti&c»»^#i*s a */c, ceo 
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fj:ociB, 0V*t;rajl£!tt?8aiftMtt£ (T EM) Cc 

[0 06 0] *^W©ffiJf?)S«ffl(SW(C*J^r, ( d ) 

6CctC[Sj±§-ti€.Ci^-Ct-5.o ( D ) tfLftoimtm. 
B. (A) (5t^JD7K5>fi?«^!l}^e) 1 0 OS* 
»JC*fU U< B2 0 0S*g|3«T. ZtblcifttU 
<B180 SMSPWT, mc0i L < B 1 5 0 «SgBt( 10 
TT*iJ, 2 0 0 msu*®*. & £ . ^mtii 

f#eft& -a. 

[oo6i] ( e ) wffifSttffl ; c e ) n-wi&mt b 

tb. WAtf. ^~*>S^ffii§f4£iJ. T~*>mftffi 
u > * * K*WB*£tt#J , jRWBfSttJWtt 

[0 06 2] aggs^gaowB^ 

**W©BI0JSEfflfflfiS!»*BI«^S{clSO-Ctt. Wt 20 
«. <C) jg$*. (A) ( 1 ) 

- (3) *ffi£l,-C. **igttW*fc«BrttWtC*ftIL 
T. j»*»WL-. (A) (3e#*«l«(,ifc©5 ! 

cncc (B) BS^tsBftn-titf «t < . Wdwesti* 
[0 06 3] *miv>m&wv>mmimc>skfcmti,x 
® (A) m^mm-ri,it^m ( 1 ) - <3) . r;u* 

yfcB&fecfctf (C) 9riE*©* 
£Jjn*-t . JH*#U¥ • »£63E;*fTo fc©<5 . ( B > jsK 30 

© (A) 5S»*fllfiR-r4fb^ft ( 1 ) ~ (3) . TJI/* 

y 4: cf ( c ) 6 & s a^«(c . wffi«©* 

® (A) BX-5J*«lfi£-rS{t^! ( 1 ) - < 3 ) . TJl^ 
y MM. ( B ) sS#*j ctO" ( C ) 6 & SiB£» 
{C, WE«0**11DA-Cj!ll*»ll? • »££lS*fT 

So 

©(A) WLft*mWLt lit&to ( 1 ) - (3) , T)liJ 40 

y mm, ( b ) Bg^fc £if ( c ) i£##>6 ftzm-s® 

[0 064] c©£5icorf#6fts;£2gi!8©teJ£#j© 
^H^isst*. *?* l- < b, 2-30 mm%-c& Kl . 

^2-3 011°/ot*^i, *£)8©|g/?#SiSi^&!&H 

£&o, f*??s«i4fc«»:0ftn*fe©-e*s. c 
13(C) 4*HMc J: o-cfrbti*. so 
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[0 06 5] C©£0«CLTf#6*i&#^©«f&4$5 
B, ^SCCtDD-C. 7^W-t5IWc©fe, ffi^-r 
sci*s-c#s. 7^i*-», ii<uixfjk #y# 

7"afi/>, d<yi-7-;i/-9-ji/^>, 0-7 Wtx^u-> 

(PTFE) . *y T 5 Kfei'©t*St©fc©^ffl-r-5 
S?|Et<B. ?LS0. 05Atm«T©P 
TFEK©7 ;U3»"-%fflUSCiAS. ffll&W©J?$l 

t>. Jda©«t^*7 tt»«>?L&©S&4 4> 

©*ffl*^*>erffiffl-r*£:«!:36i-c*. tit, m-ttn 

[0 06 6] *!6W©tt«tt*ffli>r«l*»fiS-r4K: 
B. *-i**»IB©«fi»Bl*»«K:46^0. *«*^(S-T 
■So CCT. *^©ffitS^^-r^ci*s-C^*S 

h fr^Di', P-^-^U- F&£"#*£lf 6*1 
•5. *»W©fi«?B«3:. #iC^U3>>?in, S i O, 
S i N^iAJif©itcW3h, #&j#l@l£-f 

[0 06 7] C©^©^*^i Ltd * ? 

/c^n^. a»±iB ( b ) maom&ii o < B^s?aa* 

*©SJS-C»S»L-C (A) fi£^^-g|5Sf{t$-tf. &t»-C 
±12 (B) fiJE»©»j^feL<«»WSRfel±©ilJS*>6 

< b?as * -cflpoft l . fama©sf { t^j <t -r « am . 

®±I2 ( B ) j$ao»Mit> L < «»)BiajS«±©iaKr 
[0 06 8] ±IB© (A ) &&<DMtMBU: 

( b ) mft<Dm&Mg. ht< B»wjta*tw-r s 

M*. «Ji^<i:©#HM*iltR-rSC:i^-C*^o ii 

( B ) fiR»©»^ * fcB^SSB. 2 5 0-4 5 
0°C. tf*l/<B2 5 0-4 0 0'C-C*4Ot. iiB 

SfeKfc B c ®SSy,±KM 3 n-S Xfl^^rti- 0 c © 
IIB. ttEtftftb 0 < »^R£tt^TTtf t>ti*©3Si 

[0 06 9] C©j:-5(CLrf#e>n-5.*f6HJ©ffia;S{t 
MB. iiS. 0. 3 5-1. 28/cm' . 

SfSKBO. 4-1. U/cm : , 3 tCft? $l>< 
B0. 5-1. 0g/cm ! -C*-5o J&*K#0. 3 5 

i. 2g/cm 3 ^st, i&mmm^m^titj: 
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w*p<d (B) jss»©^firatcj:o. mmcmms-zct 

[0 0 7 0] tfc, *«W<DffittI»bntt, B J HScfc 
J:SlW»te^t, 1 0nmH±O?W5% 

U>. C©ifeB*<D»*B?Ltt> *IHBG> (B) f&ftZm 

[0 0 7 1] 3 *»K0fi«»tBltt, **tt#s 
U «*tf, *£JBt£l2 7°C, 2. 5 
a t m , 1 0 0 %R H 1 B^ffflftg L teSte, ft 10 

SEflMiJsRttfcfflc^tiifb^ia (2) o^h^yjici* 

[0 0 7 2] $ 6tC, **e«<D(S««ft«OSW*«, 
(SB!«*r*0, MS, 2. 7-1. 2, jff*L<« 
2. 6-1. 2, 3 6tC»*L/<B2. 5-1. 2t* 

(B) «E»©^W«tcJ:0 30fiTSCi^r#* 0 

*I«giCin5Ci^6, LSI, yXrALSL 
DRAM, SDRAM, RDRAM, D-RDRAM& 

[0 0 7 4] 

[0 0 7 5] li^^^I 

- CGPC) («*t*. ttS. #»SLilU5£) ^CJ:0«J 

fl&WO. 2 5%itt4J:5CC, lOmMOLiBr^ 40 
GPC (BJt*. ttffi, TfeffcSL 

M:«V-(» GPCyXrA GP 
C- 8 0 2 0 

*V-<«)tiL A 1 p h a 5 0 0 0/3 0 0 
0 

•^r^I/ T~6 0 fa7W-^- 

tt'J7i§I: 10mM(?)LiBr^tf^^y^ 

* + »; T^MilS : lml/min 50 
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: 4 o°c 
[0076] atias^tt 

*»IB<D«Ji»» 8 0ml 100ml Q# ^ XSSte 

MIL/c 0 ftaB««©1f>^;l/*2 i 5 0 0 r pm, 

3 i#©*tr>=i- h*frcfc*u *WJco*rir« 

«L/fci#©il«**^;W»Bt (Rudolph T 
echnologies tttS, Spectra Las 
e r 2 0 0 ) 0CTJH5EU *0*ffc* { ( (ftSftCD^ 
>^^©lW-JWW©1f->^©Wi[ ) /ftKfycDlf 
>^UDJW*] x 1 0 0} SlfflO, TIBSm^rlfffi 
Lte. 

®:flW£fb*< 5% 
O : JgW^{b*< 1 0% 
x : «W*ffc*S 1 0% 
[0077] 

>y°)i>%mm& 1 0 0 k h z ommrn* • t * - 

h^"^*- K (#0 *L HP 1 6 4 5 1 Blifci 
VHP 4 2 84A^U^3>LCR^-^4ffl^tC 

f#6nfc86{t«J<Z>#ffl?L»ffi«r, COULTERttt O 
MNISORP 1 0 0/3 6 0 SERIES^fflti 
TBJHar**U TE«Htcfi£orffPfBLfc. 
O ; 1 0 0 n m«±©fflf?L**5 %fcTF e 
x; 100nmW±O»L^5%^gi5 o 

[0 0 7 8 ] i%7Ktt 
»e>ftfc^JR£ 1 2 7 U 2. 5 a t m, 100%R 

bfrZUmbtc* ftSmfcD^SlcD IR^^ h^iib® 
It, 3, 5 0 0 cm^ttififiDH, OiC*gH*r^QRjRO 

O : GRjRfcl L 
x : fflMJtfrO 

[0079] m^m 1 c ( a) f&ftoimm 

2 5%T>*~y*#jfc5fir. a«*3 2 0ff*jJ:Vi 

^> 1 5 sr (^»n*^«fi|^jft»7. 4 fir ) ifl- 

8g) *ap^6 0-CT?3«FlBSiC*3-ttft:Ofe, 7'Df 
U>^U ^-Jl^y ^qt;l/x-f;l/2 0 0 g^flO^.. 
iETr^gftl 1 4 0 g i a S * riftffl L , 



(17) ^2 0 0 1 - 1 8 1 5 0 6 

31 32 
*tf>», ®m<D 1 0 0 /o7 t nt'U>^"'j3^;^y7Pt" 

^-f ji/** i o g *8Mh l . mj&fts&m 8.8% 

OJftfiS«««*»fc. (A) S5}©MW5} 

5 2 0K*-?fc, 
[0 0 8 0 ] #*W2 C ( A ) St»(DiHiJ] 

fc D »6*lfc (A) JES»©Sa^^^*tt. 1 0 07? 
#*«3 C(D) fiR»©iB«3 

fF7^K^^7>101, 3g (^fiP7K^ft?SS^ 

; 4 o. og) t yf^MJ^ h + ->^>2 o 
3. Og (^aj^WJBS^ftl* ; ioo. og) , 

V* h *i^>^> 9 7 . 3g (5E±M7kft1RtB 

^Bjftf; 60. Og), ^Pt»^y^-wy7 c 
Pt°Jl/X-f*;l/5 5 9. 3 g, v n - ^>^;U^ 

h>2 3 9. 7 g^jg^C, 7U^>«1. Og 

(fcBK/S iOR=0. 0 0 1 m o 1 tt) *7k 1 5 7 . 
7 g (H 2 O/S i OR - 1 . 0 mo 1 tb) 5C**»Ufc 

»7». 3 6CC6 0 - CC2«pIBISlSS«fc©%, SJIT 

-r^sss ji i . o o o & cc & * * raw l . mi&atsu 

M2 0%(D (D) *&#£f#/c 0 f#6n/c (D) 
fi^P^-? M\t ,3,0 0 o r * o fc. 
[0 0 8 1] 1 

i vm^ntc (A) f&ftmm i o o . oogi, 

(B) jS^Lt, #»jifu>yj3-;i/6 0 0 Cfn* 





l*JM!l 


i mmm2 


1 JfcfkM 1 




1 O 


1 o 


O 


*«* 


1 2.0 


1 2.0 


1 2.4 


■t«« (g/cm s ) 


1 0.9 


1 0.9 


1.2 




1 o 


1 o 


o 


(GPa) 


1 3.0 


1 3.5 


5.1 




1 o 


1 o 


o 



[0 08 5] -i XWbZ t». «0gfiSffl«)SSf»*S^-r * C 



0, AIR* 8 0*Cr 5^81. »^ffT2 0 0'Ct'5 
^raMC/cCD^. 3 6CC^*-C3 4 0"C. 3 60 

°c. 3 8o = c©ibt, ^-n-en. 3 o#ra-fojjp&«n,. 
s^kj^iptm 2 5 °c-c i mmmmb. m&mwmm 

[0 08 2] *St«2 
10 #^J2T?f#6nfc (A) f&fti&WLl 0 0. 00 gt. 
(B)fiS^il/t, ^'Jifl/>^'J3-*6 0 0 CfU 
*KH (*) H] 1. Out. 3 -Cm htifc 

(D)tdc»»?E5. Ogi^L, 
0. 2X©«fi!&ftjS?K*f#fc. f# 6nfc*lfiS®J^r. 8-f 

U Am*8 0 o C-C55>^, X^-C^MTZ 0 0°C"C5 
#R8fiD$l<fc©fe. £6CcSt£4 J "C3 4 0"C. 3 60 

•c. 3 8o°c<dj©-c, -en-en. 3 o#ra-r-?flqi»u 
20 zmtfibtt. f#6nfcBt©»ffi*s***icc^-r. 

[0 08 3] tb«W 1 
[0084] 

can 
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4J002 BG052 BC062 BG132 CF032 
CF092 CG012 CG042 CH012 
CP021 CP031 CP081 CP181 
CQ032 GQ01 GQ05 

4J038 CG002 CH122 CH142 CH152 
CH192 DD002 DE002 DF002 
DL031 DL051 DL071 KA04 
KA06 NA04 NA17 NA21 NA26 
PA19 PB09 PC02 PC03 PC04 



